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QUALITATIVE PROPERTIES OF ORDINARY DIFFERENTIAL EQUATIONS

FINAL REPORT
H. A. Antosiewicz, W. A. Harris, Jr., R.J. Sacker

The research carried out by H. A. Antosiewicz was principally concerned
with the development of a unified approach to the existence theory for
generalized differential equations in a setting that would apply equally
to problems arising in mathematical control theory and to general boundary
value problems. In particular, his work was centered on establishing very
general continuous selection theorems for multivalued functions from which
the existence of solutions can be deduced by use of classical fixed point
theorems. The results obtained hold for the general non-convex case and
include as special cases most earlier results for the convex case.

W. A. Harris, Jr. carried out a broad research program on (1) singular
perturbation problems; (2) behavior of solutions of linear and non linear
systems of difference equations near fixed singular points; (3) asymptotic
integration of linear differential systems. For example: (1) The versatility
and applicability of differential inequalities to singular perturbation
problems has been demonstrated; (2) A new approach to establishing the
asymptotic nature of formal solutions to systems of difference equations

has been employed to treat an "open problem"; and (3) A unified approach to
:sylptotic integration has been developed through the reduction to L-diagonal
orm.

R. J. Sacker has, together with George Sell, pursued a broad line of

Tnvestigation into the‘rrgperties of skew-product dynamical systems which includes
time varying ordinary differential equations, mapping of manifolds and Functional
Differential Equations. For the nonlinear case results have been obtained which
guarantee almost periodic solutions. New results are obtained and the survey article
“Lifting Properties---" brings into focus the work of other authors in this

area. For linear systems conditions are given which guarantee the exponential
dichotomy and the trichotomy. A spectral theory has been developed which
g:::ralizes the concept of eigenvalues and includes the Lyapunov type number

t ry.
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H. A. Antosiewicz. "Continuous extensions of multifunctions,” (with A. Cellina).
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H. A. Antosiewicz. "Continuous selections and differential relations"

(with A. Cellina). J. Differential Equations 19 (1975), 386-398.

H. A. Antosiewicz. "Continuous extensions: Their construction and their
application in the theory of differential equations," (with A. Cellina).
pp. 1-8 in International Conference on Differential Equations. Academic
Press, 1975.

H. A. Antosiewicz. "Continuous extensions of multifunctions," (with A.
TelTina). Ann. Polon. Math. (to appear)

H. A. Antosiewicz. "Fixed point theorems and ordinary differential
equations.™ Studies in Ordinary Differential Equations. (to appear)

W. A. Harris, Jr. & D. A. Lutz. "Asymptotic integration," Lecture Notes
Tn Mathematics 415, Springer-Verlag (1974), 155-166.

W. A. Harris, Jr. & D. A. Lutz. "On the asymptotic integration of linear
differential systems," J. Math. Anal. Appl. 48 (1974), 1-16.
W. A. Harris, Jr. & D. A. Lutz. "Recent results in the asymptotic integration

of linear differential systems." Proc. Internat. Conf. Differential Equations
(Los Angeles, 1974) 345-349. Academic Press 1975.

W. A. Harris, Jr. & D. A. Lutz. "Asymptotic integration of adiabatic
oscillstors.“ J. Math. Anal. Appl. 51 (1975), 76-93.

B. L. J. Braaksma & W. A. Harris, Jr. "On an open problem in the theory

g;él;:ear difference equations,” Nieuw Archief voor Wiskunde 23 (1975),
-240.

W. A. Harris, Jr. "Applications of the method of differential inequalities

in singular perturbation problems," New Directions in Differential Equations,
Proceedings of the Second Schevening Conference on Diff Equations, 111-116.
North-Holland 1976.

W. A. Harris, Jr. & D. A. Lutz. "A unified theory of asymptotic inegration."
JWath. Anal. AppT. (to appear).

W. A. Harris, Jr. "On asymptotic integration," Lecture Notes in Mathematics,
§5ringer-Veriag (to appear).

W. A. Harris, Jr. & F. A. Howes. "A model singular perturbatfon problem,"
appear)

R. J. Sacker. "Skew-product flows, finite extensions of minimal transformation
x::ups and almost perfodic differential equations,” (with G. Sell) Bull.
ro mtho “c. 19_ (1973), 802'805.

R. J. Sacker. "Finite extensions of minimal transformation groups," (with G.

R. J. Sacker. "Existence of dichotomies and invariant splittings for linear
erential systems 1," (with G. Sell) J. Differential Equations. 15 (1974),

429-458,
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R. J. Sacker. "A note on Anosov diffeomorphisms," (with G. Sell). Bull.

Amer. Math. Soc. 80 (1974), 278-280.

R. J. Sacker. "A note on almost periodic differential equations," (with

G. Sell1). Equations Diff. Fonctionelles Non Lin. (Actes Conf. 73")

B;uxelles et Louvain-La-Neuve 1973, 93-96.

R. J. Sacker. "Existence of dichotomies and invariant splittingd for linear

differential systems 11," (with G. Sell). J. Differential Equations 22 (1976),

(to appear).

R. J. Sacker. "Skew-product dynamical systems," in Dynamical Systems, vol.2,

Academic Press 1976, pp. 175-179.

R. J. Sacker. "A spectral theory for linear almost periodic differential

equations.™ (with G. Sell). Proc. Internat. Conf. on Differential

Equations (Los Angeles 1974). pp. 698-708. Academic Press. 1975.

R. J. Sacker. "Linear skew-product dynamical systems," Proc. Mexico-U.S.A.
Conf. (to appear).

R. J. Sacker. "Existence of dichotomies and invariant splittings for linear
differential systems 111," (with G. Sell). J. Differential Equations 22
(1974) (to appear).

R. J. Sacker. "Lifting properties in skew-product flows with applications
erential equations," (with G. Sell). (submitted)

R. J. Sacker. "A spectral theory for linear differential systems," (with
G. Sell). (submitted).
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